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ABSTRACT 
Until recently the literature on crowding was inconsistent and fraught with 
I 
contradictions. The reason for this was the confusion generated by the 
interchangeability of the terms "density and crowding". Recently however, more 
definitive theoretical and methodological statements have appeared, revealing 
causes for the inconsistency of early research on crowding. 
The main purpose of the study was to identify two concepts "density and 
subjective crowding" as two independent variables. Also, if they were distinct 
from each other, we wanted to examine how they affected interpersonal 
relationships. It was hypothesized that subjective crowding and density were 
.-..: 
,>• _.,._ J; 
independent. Also, subjective crowding was assumed to have an effect on 
interpersonal relationships, whereas density was not. Finally, subjective 
crowding was assumed to be influenced by factors other than high density such 
as physical and social factors and personal characteristics. 
A pilot study was conducted to collect data. Fifty five undergraduates 
from Lehigh University participated in the study. The subjects were residing in 
dormitories, on and off campus apartments, fraternities, sororities and parent's 
homes. The questionnaires were administered during classroom sessions. 
The major findings include : (1) Density and subjective crowding were 
independent or distinct from each other. (2) Subjective crowding did not have 
an effect on interpersonal relationships. . It was assumed that several · reasons 
such as adaptation .to the situation and own choice of selecting roommate(s) 
may reduce the feeling of crowding. (3) Density did not have an effect on 
I 
interpersonal relationships. ( 4) Also,· it was found that subjective crowding was 
influenced by other issues such as interference by neighbors and roommate(s), 
1 
/ 
11 
complexity of environment and lack of control. 
Finally, the study concluded that subjective crowding and density are 
independent; subjective crowding does not always relates to stress and density 
does not produce stress. Also, it waf: concluded that subjective crowding derives 
not only from density, but from other issues such as physical and social factors 
and personal characteristics. 
\ 
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Chapter 1 
. INTRODUCTION 
1.1 General Introduction 
Early research on crowding had leaned heavily on two
 methods. The use 
of the experimental methods gave researchers the ab
ility to approximate the 
studies of caged animals that they so often replicate. 
In addition sociologists 
studied crowding looking at large and small scale, us
ing archival data. Thus 
the experimental studies were more controlled and the
 sociological studies were 
less controlled. Therefore, these two methods were sub
ject to criticism. 
Spurred by the gloomy results of early research on a
nimals and humans, 
the recent social scientists have attempted to investiga
te the effects of crowding 
on humans. The inconsistencies between the crowding
 research on animals and 
humans, and the discrepancies in laboratory studies 
on human subjects, have 
forced investigators to examine the concept of crowdin
g carefully. The layman 
knows that crowding is simply having too many peo
ple in one place at the 
same time. One also knows that the result is peop
le feel uncomfortable and 
irritable. 
However, this is not the clear and simple definitio
n that it appears~, 
There are a number of questions that remain unanswer
ed by this definition such 
as how many people, how large a place, how close tog
ether must the people be, 
and for how long a time must · they be there. A
lso, unanswered are the 
questions, "What is · it about too many people that cau
ses feelings of discomfort 
and. edginess?", and "Why do so.me people feel crowded
 and some do not in the 
same situation?". For instance, a subway train during 
rush hour, the exit ramp 
-
. 3 
, 
from the second level of a football stadium, or a packed elevator in an office 
• 
building are examples of such situations. Some people would agree that some 
situations are crowded and some would agree that some situations are less 
crowded, yet there are other situations where there is considerable disagreement. 
These typical examples of crowding differ from each other in many ways. 
Some involve great numbers of people and others involve relatively few. In 
some, all the people know each other, and in others they do not. The problem 
is to abstract from these situations the crucial element or elements that cause 
them to be considered crowded and distinguish them from factors that are 
extraneous to the condition of being crowded. Therefore, this is the question 
that most researchers have recently tried to answer by giving clear definitions to 
the two terms -- crowding and density. It is extremely important to have a 
clear conceptualization of these two terms, and that is what will be attempted 
in this study. 
For the purpose of this study, density will be defined as amount of space 
available per person operationalized by number of people per room { objective 
crowding). Crowding will be defined as the subjective experience of feeling 
crowded resulting from over stimulation due to several physical, social and 
personal factors. It will be operationalized by the feelings of crowding, feelings 
of sufficient space and feel in gs of needing more· space. 
. 4 
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l·.2 Historical and Sociological Perspective on the Research and 
Theory of Crowding 
The historical, . sociological and psychological perspective on the research 
r! 
and theory of crowding began in a period of ,tccelerated growth, in the 1920s 
and extended to the 1970s. According to Altman (1978), several traditions have 
dominated the history of crowding research. First is the sociological tradition 
centered around urban analysis, wr..ich began in the 1920s. The second is the 
study of animal crowding, which emerged in the 1950s and 1960s and the third 
I 
is the psychological research, which came on the scene for the first time in the 
late 1960s and early 1970s. 
1.2.1 The Sociological Tradition 
Sociological research emerged in the 1920s when the work of early urban 
sociologists reached its peak. Among other features of urban life, these 
researchers examined lifestyles in high population areas. Their approach was 
correlational, with the basic strategy being to relate measures of population 
concentration (people per census tract, people per neighborhood, etc.) to various 
outcomes, especially social pathology. Many such studies yielded moderate 
relationships between population concentration and social pathology such as 
mortality rates, crime and juvenile delinq~ency and mental illness. For 
example, Schmitt (1957), a sociologist, has studied the effects of living density 
on juvenile delinquency in Honolulu. Employing partial correlation techniques, 
.. Schmitt found that . the number of persons per room and population per acre 
showed consistent positive correlations with the crime behavior of adolescents. 
Therefore, the conclusions of these ·studies were that density was harmful to 
human well being. 
. 5 
However,· these studies were criticized on several grounds. The covariation 
between density and pathology did not necessarily mean that density caused 
social pathology. In other words. the correlational nature of the research made 
interpretation difficult. Several other explanations.. such as educational, socio-
economic and ethnicity factors, could have accounted for the results. 
Furthermore, these studies emphasized long-term outcomes, rather than ongoing 
social processes. They suggested that mental and physical illness and crime 
rates were long-term results of a history of crowding. 
The volume of this type of sociological research diminished in the 1950s 
and 1960s. Altman (1978) speculates that the reason for the diminishing 
interest is "having documented over and over moderate correlations between 
population concentration and social pathology, but being unable to clearly 
ascertain the underlying dynamics, not having a clear conceptual framework of 
the concept of density, and not being able to track social processes could well 
have led to the belief that continued research along the same lines could only 
be redundant" (p.4). 
1.2.2 The Animal Ethological Tradition 
The research and naturalistic observations on population control in various 
animal species began to be reported in the lat~ 1950s. For example, the die-off 
of an apparently healthy herd of deer on an island in the Chesapeake Bay 
(Christian, Flyger & Davis, 1960), and Calhoun's research on crowding in rats 
and mice, which spanned two decades (Calhoun, 1962a, 1962b), were appealin~ 
to the research community. This research tradition generally confirms the idea 
that excessive population density is associated with problems of social and 
psychological functioning in animals. Such a conclusion stimulated researchers 
/ 
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to examine the claim about· the negative effects of population density on 
humans. 
However, many of the researchers claimed that generalizing from animals 
to humans was inappropriate. They found it necessary to do research on 
humans to understand the issue of density and crowding. As a result social 
psychologists, among others, brought their own ideas to the study of crowding. 
1.2.3 The Social Psychological Tradition 
In the early 1970's, ( some fifty years later than the original sociological 
analysis and almost two decades following early ethological studies) psychological 
research on human crowding began to appear. According to Altman (1978), 
there are differences in substance~ style and philosophy of initial and more 
recent psychological studies. 
Early psychological research studies had several common features such as 
application of laboratory studies with an emphasis on control, manipulation and 
the use of only a few variables. Groups consisting of large and small numbers 
of people in the same size space or the same size group in small and large 
space were studied largely in terms of task performance and various feelings. 
For example, Loo (1973a), observed group of sixty preschool children during free 
play in both large and small laboratory rooms. She found that children were 
less social under more dense conditions. There were several characteristics in 
these research - (1) Artificial environment - These group members were 
strangers and often :worked on tasks designed for the laboratory instead of the 
activities from their everyday life. (2) Simplicity of the outcomes - Another 
feature of this work . was to manipulate simple outcomes) (of these 
manipulations.) without giving much attention to intervening socirl processes. 
7 
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The main idea· was to deal with a limited number of questions by narrowing 
the range of variables to a manageable number. ( 3) Misleading concepts -
There was little systematic effort to conceptualize differences between spatial 
and social density, the effect of length of time of crowding and the nature of 
the task, etc. 
The results of a few years of research in this tradition were weak in terms 
/ ) of psychological states and performance outcomes. It was assumed that these 
researchers had not grasped the problem very well. 
1.2.4 The Period of Transition 
In recent years there has been an increase in the number of studies by 
sociologists and psychologists on the effects of high levels of population density 
and crowding on humans. These studies began to appear during the 
environmentalist movement of the late 1960s and early 1970s, which focused 
people's attention on the population explosion. 
A key feature of this transition period is a newly emerging type of 
research. During this period, groups of researchers who received professional 
training during the late 1960s and early 1970s tried to apply the methods, 
content, and theory of traditional social psychology to the study of crowding. 
These younger researchers interacted easily w_ith people from other disciplines, 
t~ 
especially those in tl1e environmental design field. Since they were genuinely 
concerned with social issues, they· wanted their research to contribute to the 
solution of such problems. 
Several significant. advances were made during this period. According to 
I 
Altman, (1978), progress in methodology was the most dramatic feature of 
recen.t research on crowding. Methodological dev·elopments center around the 
. 8 
/ 
following topics: 
( 1) Broadlv based eclecticism 
During this period laboratory studies, field studies and observational 
studies were conducted. The laboratory tradition which was introduced by early 
social psychologists was continued. For example, Aiello, Epstein and Karlin 
(1975 ), investigated psychological arousal in groups in large and small rooms. 
Sundstrom (1975a), examined the impact of spatial density, personal space, 
intrusion and goal blocking on self disclosure and subjective feelings of stress. 
The researchers recognized that crowding effects were probably not always 
easy to create in short-term laboratory settings. Therefore, most dramatic was 
the growing number of naturalistic and field studies of crowding. For example, 
Paulus, Cox, McCain and Chandler (1975) conducted a field study in a prison. 
They compared the behavior on a figure placement task of inmates with short-
term versus long-term stays in prison. An interesting feature in this field 
research was that the researchers took advantage of naturally 
• 
occurring 
variations in the environment. 
Application of mixed strategies (laboratory, field and observational studies) 
also was a main feature during this period. Two studies showed that these 
researchers were eclectic and were willing to use a variety of methodological 
strategies. For example, Valins and Baum (1973) and Baum and Valins (1973) 
used a mixed strategy of field and laboratory methods. The data reflected 
different aspects of the relationship between naturalistic variations in density 
and structured responses. 
Finally it shows that mixed strategies wer~ clearly evident, and there was 
a general acceptance of the value of such eclectic;ism. 
9 
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(2) Multilevel analvsis of behavior 
Multilevel analysis of _ 9ependent variables was another methodological 
aspect of recent research on crowding {Altman, 1973; Altman, 1975; Altman, 
1976, 1977). This was an important advance over traditional dependent 
variables. Such a strategy involves the measurement of multiple dependent 
variables, considering that they come from several behavioral domains such as 
feeling states, verbal behavior, non verbal bodily mechanisms and 
environmentally - related behavior (personal space and territory). In other 
words, this method adapted the strategy of multiple dependent measures, 
tapping several levels of behavior. This gave a better understanding of how 
behaviors link together in relation to such issues as crowding. For example, 
Booth {1976), conducted a survey on several hundred families in Toronto in 
terms of actual household and neighborhood crowding. He collected data on 
parent-child relationships, feelings about marital relationships, health, aggression 
etc. Several kinds of behavior that related to various types of crowding were 
tapped in this study which gave a better understanding of crowding, as well as 
a more holistic understanding of the impact of crowding on intact individuals 
and social groups. 
( 3) Social process orientation 
The emerging focus on social processes sets the stage for theoretical 
analyses that deal with the mediating links between density or crowding and 
ultimate outcomes. Traditional sociological research on ·· crowding did not 
examine iqtervening psychological states and the social processes by which 
' 
people reacted to population density. Such intervening processes are critical, 
' 
since they provide information about how pe?ple cope wit~ crowding, their 
· 10 
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preventive and reactive responses and the ways in which they regulate their 
interaction with,)one another. 
In recent research on crowding, several writers have proposed a sequential 
model of crowding (Altman, 1975; Sundstrom, 1975b and Stokols, 1972b) in 
which distinctions are made between psychological states such as stress, anxiety, 
feelings of overcrowding; interpersonal states such as feelings of attraction or 
hostility towards others; social processes or ongoing behaviors such as non-verbal 
responses ( eye contact, changes in posture) and form of interaction. 
I 
Many 
things intervene between antecedents and consequence outcomes and little 
understanding will occur unless research pursues such mediating processes. 
( 4) Time-linked methodological strategies 
Early sociological research predicted that crowding would have a 
cumulative long-term impact on outcomes such as crime and disease. As a 
result, research in this tradition therefore looked at long-term effects of 
crowding. Early research in the psychological tradition, however, seemed to 
assume that there were also short-term effects of crowding which would appear 
quite rapidly. As we have previously stated, early studies in both traditions 
typically yielded · ambiguous and weak results. One of the reasons for the 
' 
unclear results was perhaps too little emphasis on crowding and its outcomes as 
a time-linked process. Recent researchers have changed this attitude and have 
started to examine both immediate and delayed effects of crowding. For 
example, Sherrod (1974) examined both immediate (during experimental session) 
and delayed ( after leaving the crowded situation) effects of crowding on 
. 
performance and demonstrated that subjects showed no performance decrement 
' 
when tested immediately after crowding but did deteriorate on tasks performed 
· 11 
'&· 
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at a later time. Altman (1978, p.15) has concluded - "by adopting such a 
methodological strategy we stand to learn about crowding as a sequent
ial and 
dynamic process. These methodological issues can have an important 
role in 
theoretical analyses of crowding." 
1.3 Conceptual Developments 
Theoretical advances can occur in several ways. The most basic level 
is 
where one identifies basic concepts, defines and differentiates among
 them, 
identifies dimensions and establishes standard and consensual meanings 
at the 
'------
definitional and taxonomic level. In the case of crowding, this l
evel of 
theorizing has centered around the meaning of the terms crowding and 
density. 
Previous research on crowding has generally lacked a theoretical pers
pective. 
Moreover, there has been a tendency to view crowding in terms of 
spatial 
'-...--.,M 
considerations alone, and failure to distinguish between the physical cond
ition of 
d-
density and the psychological experience of crowding. 
It is generally agreed that crowding involves some spatial component
s. 
There is, however, some question about the exact nature of this compone
nt. In 
the majority of cases, crowding has been manipulated by varying the amount of 
space available to subjects in the experimental setting (e.g., Stokols et al., 1973; 
Freedman et al., 1971 ). The less space available to subjects, the more 
populated is the experimental setting. Researchers, however, have notic
ed that 
there are at least two ways in which space per person can be manipulat
ed (eg., 
,,Loo, 1972, 1973). These are achieved either by keeping room size constant and 
varying the number of people in the room (social density) or by keeping the 
number of people constant, and varying the room size (spatial density). Loo 
(1973) suggested that some of the discrepancies in the results of previous 
· 12 
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research could be due to different generic variations of density. 
'I'his distinction offered some solace, but it did not explain the multitude 
of discrepancies in .the data on the effects of crowding nor did it offer an 
adequate explanation of why one type of density (social density) leads to a 
certain behavior while the other type (physical density) leads to another. Thus, 
investigators searched elsewhere and their attention focused on the relationship 
between the terms density and crowding. ·it became apparent that population 
density, the physical measure, and crowding, the cognitive - perceptual 
experience, are not synonymous terms. Researchers, therefore, have been forced 
to look beyond simple physical density to personal and situational concomitants 
of an individual's perception of environmental crowding. For instance, Stokols 
(1972) suggested that density and crowding were two distinct concepts and that 
they were not always related to each other. In other words, he provided an 
articulate analysis that cut through part of the confusion by sharply 
distinguishing between density and crowding. According to him, density is a 
univariate condition of limited space, whereas crowding is a multivariate 
phenomenon, resulting from the interaction of spatial, social and personal 
factors. 
The idea that the psychological impact of density on · human activity and 
cognition may be the mediating factor leading ·to the experience of crowding has 
been widespread in the literature. As a result several recent researchers have 
tried to define crowding in different ways such as a motivational state directed 
towards the infringement of privacy (Altman, 1975; Proshasky et al, 1970) or 
' 
excessive stimulation (Desor, 1972; Esser, 1971; Y alins and Baum, 1973) 
At this point crowding research is now at a stage where finer distinctions 
· 13 
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can be made. 
1.4 Problem 
Aside from methodological difficulties perhaps the critical deficiency in 
most accounts has been in the semantic confusion generated by the 
interchangeability of the terms density and crowding. Such confusion not only 
impairs the precise specification of independent and dependent variables, but also 
obstructs the development of a broad theoretical perspective from which to 
approach crowding phenomena. As a result it appeared necessary to make this 
distinction in order to perform experiential manipulations of some of the 
variables that might cause the feeling of being crowded. For example, Stokols 
( 1972) and others tried to make clear the distinction between density and 
crowding, but for some years people still talked about one when it seemed as if 
' 
they meant the other, and the terms were used interchangeably. 
The problem which this study addresses is how density and crowding 
should be conceptualized and operationalized as two independent variables. 
Specifically this study was designed to provide a tentative answer to the 
questions: Are density and crowding distinct? Do density and crowding, if 
distinct from each other, have different results? 
questions, several hypotheses have been generated. 
# 
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In order to answer these 
1.5 Hypotheses 
The general hypotheses are as follows: 
( 1) Density and Subjective Crowding 
Subjective crowding ( experience of crowding) and density ( objective 
crowding) are independent, as subjective crowding does not always coincide with 
a high density situation. On the one hand, subjective crowding is a negative 
feeling which does not always result from a high density situation. O
n the 
other hand, high density is only a physical condition which does not nece
ssarily 
lead to subjective crowding or the feeling of crowding. 
(2) Density, Subjective Crowding and Interpersonal Relationships 
Since the feeling of crowding produces stress while density does n0t, there
 
is a tendency when feeling crowded to have negative reactions to the prese
nce of 
other people. Therefore, it could assume that subjective crowding may affect 
interpersonal relationships such as interpersonal support, liking people and 
liking 
to be alone. Density on· the other hand, does not necessarily produce 
stress. 
Therefore, unlike subjective crowding, density does not have an effect on 
interpersonal relationships. 
The Other Issues 
As was mentioned earlier, experience of crowding is associated with stress
 
that derives not only from the physical condition, but from other issues as
 well. 
In order to clarify this point, the following issues will be included i
n the 
analysis. 
( 1) Physical Factors 
Physical factors such as inadequate space, ,poor physical design, ( eg., large 
number of doors and windows, "etc.), complexi_ty of the physical environment 
· 15 
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( disorderly setting) and inadequate heat and light may lead to feeling crowded 
when the individual expects or needs more space, proper physical design, 
. 
adequate light and heat, etc. On the other hand, physical factors such as 
adequate space, proper physical design, orderly environment and adequate heat 
and light may less~n feelings of being crowded. 
(2) Social Factors 
Social factors such as social interference (intrusion and goal blocking), high 
level of noise, lack of privacy and inadequate facilities may lead to feeling 
crowded when the individual expects or needs more privacy, more facilities, less 
interference and less • noise. On the other hand, social factors such as low 
number of persons per room, lack of social interference, low level of noise, 
sufficient privacy and adequate facilities may lessen feelings of being crowded. 
(3) Personal Characteristics 
Personal characteristics such as lack of control and choice, lack of previous 
experience of crowding, may lead to feeling crowded when the individual expects 
or needs more control, more choice and more experience of crowding. On the 
other hand, availability of control and choice, and previous experience of 
crowding may lessen feelings of being crowded. 
· 16 
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Chapter 2 
PREVIOUS STUDIES ON. DENSITY 
AND CROWDING 
The • previous chapter • gives a broad • review of methodological and 
theoretical advances in research on crowding and density. The present chapter 
gives a more in-depth review of major findings of studies on crowding and 
density. The review will be focused on human and non human studies. 
2 .1 Background 
Early research in the sociological tradition was based on the • view that 
crowding resulted in harm in the form of physical and mental disease, crime, 
and deterioration in human functioning. Perhaps driven by this line of 
reasoning, content variables emphasized indicators of such pathology. With the 
emergence of the psychological tradition, the same line of thinking was pursued, 
with analyses of task performance, subjective stress, aggression, and withdrawal, 
on the assumption that these would reflect deterioration in functioning under 
conditions of crowding. 
With the advent of new methodologies and the clarification of the concepts 
of crowding and density, there has been an expansion of content areas. One 
facet of newer research is an emphasis on social events - what goes on among 
people in crowded settings. There seems to be recognition that crowding· is a 
social and interpersonal phenomenon and that the effects of population 
concentration may be ameliorated or exacerbated by social interaction. For 
,' ' 
example, Galle et al (1972) and others . in ~he sociological tradit~on, have 
attempted to understand interJ>~rsonal events . in families between neighbors. 
17 
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Thus research has moved toward understanding. social interaction as a likely 
• mediator between population concentration and various outcomes. Recent 
psychologically oriented research has followed a similar path. For example, 
Sundstrom ( 197 5a), Aiello and Epstein and others measured willingness to 
disclose about the self under conditions of crowding; Baum (1975) studied feeling 
of group cohesion, as did Griffitt and Veitch (1971). 
Recent research on the effects of density on crowding offers incomplete and 
sometimes contradictory evidence concerning the impact of high density on 
people (Freedman 1971). On the one hand, experiments reported by Calhoun 
(1966,1962) and Christian et al (1960) demonstrate that population density can 
exert a variety of negative effects upon animal communities. On the other 
hand, research focusing on human populations suggests that the adverse effects, 
often associated with density, may be mediated by socio-economic and 
educational status (Schmitt 1966, Winsborough 1965), group size (Griffitt and 
Veitch 1971, Hutt and Vaizey 1966, lttelson et al 1970, Sommer and Becker 
1971) or may be off set by cultural traditions (Schmitt 1963) or the nature of 
activities performed • In • a g1 v en areas (Sommer or the judicious 1968) 
arrangement of space (Michelson· 1970, Desor 1972). · 
A number of studies demonstrated the varieties of empirical research 
concerns about the effects of living in high density situations. The review will 
highlight the important non-human and human studies. 
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2.2 Non-Human Studies 
There is an extensive and distinguished body of research on the effects of 
population density and group size on non-human populations. Most of the work 
has used rodents as subjects, but a wide variety of other animals has been 
studies as well. Few studies have been done on natural populations, rather 
most of the work in this area has dealt with animals raised under controlled 
laboratory conditions. 
Animal studies in the past have concluded that crowding produces 
everything from homosexuality in fish (Morris 1952) to decreased elephant 
fertility (Laws and Parker, 1968). Three major findings have been discovered 
by early animal studies such as: 
( 1) high population density affects the social organization of the group 
(Calhoun, 1962; Christian, 1950; Christian et al, 1965; Wynne-Edward, 1965 and 
Deevey, 1972). For example, Calhoun (1962) studied the effects of population 
density on the behavior and social organization of rats by confining groups of 
80 animals in a 10-by-14-foot room divided in to four pens. His definition of 
crowding was "stimulation by competition for scarce resources by a large 
number of animals." He hypothesized that when high density occurs in the 
absence of sufficient resources dealing with other animals is difficult and 
stressful. He found that growth rate increased sharply until inhibited by 
breakdowns in social behaviors that included catatonia, hyperactivity and 
indiscriminate aggression. 
(2) The effects of population density on physiological reactions such as · 
. 
glandular changes and resistance· to disease hav~ also been studied {Christian, 
1955; Christian et al, 1965; Thissen, Zolman and Rodgers, 1962). For e;xample, 
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Christian ( 1955) · investigated the effect of population s~ze on the adrenal glands 
and on the reproductive function of mammals. He hypothesized that changes in 
population density should produce proportional changes in the size of the 
adrenal glands, primarily of the cortex. Adrenal weight in all cases showed a 
linear relationship to the logarithm of the population 
laboratory and field researchers supported this contention. 
• 
size. A number of 
(3) Closely related to the work on endocrine changes is a series of studies 
dealing with the effects of population density on emotionality. Several 
experimenters (Morrison and Thatcher~ 1969; Thiessen et al, 1962) have 
attempted to demonstrate the effect of population density on emotionality under 
more controlled conditions. Research has also indicated that rats reared under 
high density reflect reduced behavioral indices of emotionality. Significantly less 
freezing and time spent in corners along with more rearing were found in rats 
raised in crowded cages. The typical reduction of emotionality was significantly 
reversed for the rats in high density conditions when animals were tested in 
groups rather than individual (Morrison and Thatcher, 1969 ). They found less 
open field emotionality for animals raised in groups of sixteen or thirty-two 
than for animals raised individually or in groups of four. Thiessen ( 1964) and 
Thiessen, Zolman and Rodgers {1962) confirmed these results. 
Finally, the work on animals, while sug·gestive, is somewhat inconsistent. 
According to Freedman, much of the work has been extremely well done, 
carefully thought out, and well executed. The inconsistency in the results does 
not, therefore, appear to be due to inadequate technique; rather it seems that 
• 
the particular effects being studied are not c9nsistent or may depend on a 
vaE_iety of factors. On one hand, it is difficult to determine the reliability and 
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validity of most of the studies since there were no control groups to compare 
the results with experimental groups. For example, in Calhoun's observation's 
(1962) there was no control group. Therefore, there is' a good reason to 
conclude that the effects were not due to density, but rather to congestion-
limited access to scarce resources, such as food and water. In any case, 
nowhere else has a researcher reported similarly dramatic and all encompassing 
effects of density. 
The most important problem in animal studies is the generalization of 
findings from animal populations to human populations. Since man has such 
unique adaptive capacities, it is difficult to generalize from research done with 
animal populations. It is always dangerous to generalize from the reactions of 
non humans to humans, where relatively complex, social behaviors are involved. 
Humans are marvelously adaptable to noise levels and to levels of frustration 
that cause complete behavioral breakdown in other animals. Therefore, it is not 
feasible to generalize the work from non-humans to humans. 
2.3 Human Studies 
Most of the research on human responses to density has focused on how 
variations in thf: amount of space available per person affect people's health, 
behavior and mood. Much of the early work was designed to test the initial 
impression that high density was harmful to people, but later work investigated 
more complex reactions. For example, early researchers have found that density 
or lack of space n~gatively affects people, while most recent researchers have 
found that density per. se is not harmful to people whereas the experience of 
' 
crowding or the perception of crowding affects people negatively. 
In order to highlight the main issues of the 'studies on crowding the two 
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concepts of density or crowding and the psychological experience of crowding 
will be explored. The former part will be viewed as the effects of density on 
humans and the latter part will be viewed as the effects of psychological 
experience of crowding. The distinction between these two parts is the 
definition of the terms density and crowding. Since most of the early 
researchers have attempted to study the effects of density or crowding (lack of 
space) as a physical variable, these early studies will be reviewed in the former 
part. The latter part will include the studies which have been conducted after 
the redefinition of these terms (Stokols, 1972a). According to the most recent 
researchers, crowding is a subjective variable rathe than a physical variable and 
they attempted to study the effects of the psycholo ical experience of crowding. 
2.3.1 The Effects of Density on Humans 
When sociology was becpming established as a discipline, there were a 
number of studies relating density, as measured by persons per at::re, to a 
variety of forms of deviance. These type of · studies can be divided into 
different settings such as residential and classroom settings. In each setting, 
three basic approaches examined the human reaction to density. - (1) 
correlational studies (2) interview studies (3) observational studies. Each 
approac;h has advantages and limitations. 
2.3.1.1 Residential Settings 
The effects of residential density or crowding have been studied in three 
major settings (homes, college dormitories and prisons) using different methods. 
Studies of residential d·ensity or . crowding have mostly employed the techni1ques 
of ecological correlational studies, interviews or field experiments. 
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( 1) Ecological Correlational Studies 
The earliest studies of residential density used archival records of aggregate 
. 
data and analyzed them with the ecological correlational technique. Easily 
available public information on census tract density and dwelling unit density 
was correlated with other public data, such as infant mortality, hospital 
admissions and psychiatric impairment. For example, Schmitt studied the 
effects of population density on juvenile delinquency (1957) and social 
disorganization (1968) in Honolulu. In his studies, he measured density as 
number of persons per acre and number of persons per room. In his first study 
(1957), he found a high correlation between population density, juvenile 
delinquency and adult crime. In his second study ( 1968), he found that people 
per acre correlated with social breakdown (mental illness, crime etc.) whereas 
density per dwelling unit did not. Although he found positive associations 
among persons per acre, persons .,,per room and crime rates, he did not control 
for confounding factors such as social class. 
Unlike Schmitt, Winsborough ( 1965) found a negative relationship between 
gross density (number of people per unit) and general mortality across Chicago 
community areas in 1950 after controlling for socio-economic status. 
Both Schmitt (1966) and Winsborough attempted to control the effects of 
other factors which may be associated with dependent measures by performing 
partial correlations. For example, Winsborough ( 1965), used partial correlations 
to control for various factors that were themselves correlated with density and 
had much more sensitive measures for his control factors. 
.. - ....... 
He had partialed out 
. . 
I 
' 
many different factors including percent of workers in professional, technical, and 
' 
· median income families etc. With these partialed out, correlation with density 
. 
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changed dramatically from 
• 1. pos1t1ve to negative. Neither Schmitt nor 
Winsborough controlled effectively for contaminating variables 
• In their 
assessment of the effects of population density. 
Using a larger sample of U.S. cities (n==389), Galle et al (1974) found city 
size to be positively correlated with homicide. Again, there were substantial 
first order correlations between density and each measure of pathology, but 
when other , social factors were equated, these correlations disappeared. Once 
again density is not shown to have any relation to pathology. 
(2) Interview Studies 
Some investigators have not relied on census data to obtain measures of 
density nor on FBI or other reports for measures of crime rates, nor on public 
health records for measures of mental and physical illness. Instead, these 
investigators, with a great deal of time and energy, have contacted real people, 
living in real houses, and explored the relationship between density and 
pathology using individuals as their units. 
Mitchell (1971) studied the extraordinarily crowded residents of Hong kong 
tenements, with major emphasis on mental illness and stress. By defining 
crowding as number of square feet per person, he hypothesized that different 
dimensions of housing, especially density, would show effects upon patterns of 
interaction among members of a family and· upon levels of emotional strain 
manifested by individuals. Even under these extreme conditions of 
overcrowding, Mitchell failed, to find evidence of deficits in emotional health. 
Booth (1975) interviewed over 500 husbands and wives living in Toronto and 
obtained blood and urine samples as well as indicators of health, psychiatric 
I 
II 
functioning or reproduction. No relation between actual crowding and uterine 
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disfunction was found. The exception was that women who felt their homes as 
crowded had more uterine disfunction than women who felt their homes as less 
crowded. 
Two studies by Baldassare (1975a, 1975b) used individual data and looked 
at the effects of neighborhood density in terms of number of ·persons per square 
mile. He found that it had little impact on people's important social ties. 
( 3) Observational Studies \ 
lttelson, Proshansky and Rivlin (1970) observed patterns of behavior in 
psychiatric wards and attempted to assess the effects of the size of the bed 
rooms on behavior. They report that more passive behavior occurred in larger 
than in smaller rooms. Hutt and Vaizey (1966) hypothesized that increasing 
group density would have adverse effects on the nature and frequency of social 
encounters and that these effects would differ according to the personality of the 
subject. Their definition of density was number of children per room: They 
found that as group size and room density increased, normal preschool children 
spent significantly less time in social interaction with peers and, at the highest 
level of room density, were more aggressive than ·in a smaller room. 
This type of observational work in a, natural setting has the advantage of 
I' 
dealing with real people 
• 1n real situations. Although observations are 
provocative, they are difficult to interpret because of the many uncontrolled 
factors. These studies have the great disadvantage of lack of control of crucial 
variables and even more importantly, lack of random assignment of subjects to 
the various conditions. 
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2.3.1.2 Classroom Settings 
Only a few previous studies of crowding are relevant to crowding in 
cla~srooms. Generally these studies have the following characteristics. 
Individuals are placed in a small room for a brief period of time. Although 
close together, they are not so close that they physically touch one another. 
They are asked to work on a task or play, sometimes alone or sometimes as a 
group. In none of these studies do the crowded persons have less than five feet 
of space each. For example, Hutt and Vaizey (1967) Loo (1973a) and McGrew 
(1970) observed children at play in high or low spatial and social density. Loo 
( 1973a) observed the same groups of sixty preschool children, thirty girls and 
thirty boys, during free play in both large and small laboratory rooms. She 
hypothesized that there is _a significant effect of spatial density on social 
behavior of children ( density was measured by the number of feet per child).· 
She found that children were less social under more dense conditions. McGrew 
(1970) observed twenty children at a play in a nursery school. He predicted 
that densitv is the interaction of two variables - number of individuals and 
.. 
amount of space. He found children less solitary in a dense condition. 
The observational studies however, have not produced consistent findings. 
One reason is that these studies suffer from serious limitations because of the 
restricted sample of subjects observed. Unlike lttelson, Prbshansky and Rivlin 
who studied many different hospitals and many different subject populations, 
these other studies each involved only one group of children in on_~ setting. 
This • raises the possibility · that the findings are specific to the particular 
' 
individuals or situation. : 
Much of, the inconsistency in these st-udies_ may also be due to a lack of 
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comparability across studies in the definitions of the social behavior studied, the 
space available in the high and· low density conditions, and in whether density 
is manipulated by varying the size of groups or. the space available. Loo (1975, 
1973a and 1973b) and Altman ( 1975) have pointed out that high density caused 
by changes in the group may be quite different in effect from high density 
caused by restrictions in space available. 
Finally, there are several ways in which the experimental situation differs 
from a normal classroom setting. For example there is no teacher and no 
competition for his or her attention. ~evertheless, because of the similarities 
mentioned earlier, these studies were described as studies of classroom settings. 
These studies were open to criticism on a variety of grounds because other 
variables that could have accounted for these results were largely ignored. For 
example, economic, social and educational factors were either not controlled or 
poorly controlled. Therefore, in the majority of these studies it is not clear 
whether these factors affected results. The studies reviewed therefore, have 
failed to show any consistent results, although on balance there is very little 
evidence in these studies that density per se has harmful effects on people. The 
inconsistencies may be due to the variety of methodological problems. 
2.3.2 The Effects of The Experience of Crowding on Humans 
A wide range of interaction effects, due to density in combination with · 
physical, social, environmental, and personal variables, has been obtained in the 
recent research on .crowding. It was found that consequences of density are 
mediated by variables. such as perceived control {Sherrod, 1974; Langer and 
' Saegert, 1977), social structure{Freedman, 1971; Baum et al, 1975; Sundstrom, 
. 1975), - type of activity (Desor, 1972; Baum and _Valins, 1973) and physical 
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features of the environment (Griffitt and Veitch, 1971; Wo
rchel and 
Teddlie,1976). Therefore, according to the previous literature, these s
tudies can 
be categorized into three conditions such as the physic
al, social and personal 
1 characteristics of an individual. 
2.3.2.1 Physical Environmental Properties 
Qualities of the physical environment include the spatial density 
(room 
size), variation of the design, complexity of the environment, and. heat
. 
(1) Spatial Density (Room Size) 
The amount and arrangement of space are probably 
the most salient 
physical .dimensions of a crowded situation. The amount
 of space available to a 
person ·represents a crucial determinant of his behavior
al freedom. Therefore, 
perhaps the most often tested hypotheses in the literatur
e on crowding link high 
spatial density in a single room with stress, discom
fort, dissatisfaction or 
subjective crowdedness. For example, several studies compared groups of 
four to 
ten people in spacious rooms with similar size groups
 in smaller rooms with 
densities of around four to eight square feet per perso
n (Epstein and Karlin, 
1975; Sundstrom, 1975b; Evans 1975; Freedman, Heshka 
and Levy, 1975b). In 
their study Epstein and Karlin (1975) tested the hypothesis that
 prolonged 
proxemic interactions in a small chamber will prove distr
essing. Their definition 
of crowding is high room density and inappropriate in
teraction distances. It 
was found that crowding produced arousal. Evans 
{1975) investigated the 
effects of crowding on human performance. By definin
g crowding as excessive 
room density, he tested the hypothesis that crowding wo
uld cause decrements in 
complex task performance but would have little or no
 effect on simple task 
performance. The results showed that groups in high 
room densities reported 
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greater discomfort and made significantly fewer attempts to solve the complex 
task. 
Thus, brief exposures to high spatial density seem to produce at least mild 
stress. This conclusion raises an obvious question: What specific aspects of high 
spatial density produce stress? Other types of physical conditions should be 
examined with this question in mind. 
( 2) Variation in Design 
A program of research by Baum and colleagues (Baum and Valins, 1973; 
Baum, Harpin and V alins, 1975; V alins and Baum, 1973) has shown that 
students who live in dormitory rooms arranged along double-loaded corridors 
report greater crowding than do students who live in suites of two or three 
rooms arranged around a common lounge. For example, Valins and Baum 
(1973) investigated the social and psychological effects of residing in overloaded 
social environments. Defining crowding as an excessive social stimulation with 
too many interactions, they hypothesized that interior architecture of the 
corridor-design dormitories requires residents to interact with too many others, 
that interactions too often occur at times. 
environment leads residents to experience stress. 
Such a socially overloaded 
The results showed the 
corridor residents are more likely to feel that their floor is crowded. Students 
who live on corridors tend to meet a greater number of people in the vicinity of 
their rooms than students who live in suites. Most of the research confirmed 
this result. 
One study (Desor, 1972) employed miniature figures to show that crowding 
was lower in a room divided by partitions. Her definition of crowding was 
similar to Baum et al(I975). She hypothe~ized that in partitioned and 
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unpartitioned spaces, two· door and six door rooms or rectangular and square 
rooms, all of equal area and containing the same number of people, subjects· will 
indicate the first of each pair is "les3 crowded". This finding agrees with the 
overload hypothesis; the partitions may be seen as reducing the amount of social 
stimulation received by each individual, thus reducing demands on their 
capacities for processing information. 
(3) Complexity of Physical Surroundings 
A conception of crowding based on an "overload model" ( cf. Stokols, 1976; 
Milgram, 1970) predicts that complicated or disorderly settings create demands 
on .a person's capacity to assimilate information. Such settings are expected · to 
produce greater stress than simple orderly ones. Consistent with this idea, 
Baum and Davis (1976) examined the effects of room color and visual 
complexity on perceptions of room capacity and judgements of crowding. The 
results showed that a high degree of complexity intensified crowding in dark 
rooms but only for certain activities. 
On the other hand, a laboratory experiment by W orchel and Teddlie 
(1976), found evidence that the presence of pictures tended to reduce discomfort 
that accompanied close interpersonal proximity in groups of males. If a person 
enjoys the picture he may find the situation pleasant and reduce the discomfort 
of being in a crowded place more than the· person who does not enjoy the 
picture in a crowded place. Therefore, according to the intensification theory 
(Freedman, 1975) it shows that positive situations elicited more positive 
reactions ,, ~nder high density and negative situations produce more negative 
......... 
situations under high density. · The implication is that the visually complex 
' 
features of a crowded setting can sometimes proyide a diversion from conditions 
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that would otherwise produce discomfort~ For e~ample, addition of a pretty 
picture may feel like it reduces the complexity of the environment. 
( 4) Heat , 
The immediacy and salience of reduced space are intensified, for instance, 
through the operation of physical stress factors such as temperature. The 
ambient temperature of the environment is a variable that has received limited 
examination with respect to its influence on human social behavior. For 
example, Griffitt and Veitch (1971), observed · that interpersonal affective 
responses were significantly more negative under conditions of high temperature 
and high density than under those of comfortable temperature and low density. 
The two levels of proportion of similarity were combined factorially with two 
levels of effective temperature (normal and hot) and two levels of population 
density (high and low). . It was found under conditions of high temperature and 
high density, personal affective, social affective and non-social affective responses 
were found to be significantly more negative than under conditions of 
comfortable temperature and low population density. 
2.3.2.2 Social Environmental Properties 
Features of the social environment include variables which are introduced 
by the presence of other persons such as group size , social interference, close 
physical proximity, noise and social atmosphere. 
( 1) Social Density 
The variation of "social density" was common in research on crowding. 
Such variation usually confounds the amount of space per person with group 
size ( e.g., Gr· fitt and Veitch, 1~971). A few studies varied social density in a 
single room rief periods of time and · found that crowding, discomfort or 
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other forms of stress were greater in large rooms than in small rooms. For 
example, Paulus et al, ( 1975) studied the effects of variations in crowding in 
prison environment on one's criterion of crowding. They defined crowding as 
excessive number of inmates in a housing unit. The results showed that 
inmates who were housed under highly .crowded conditions exhibited less 
tolerance of overcrowding than did those who were housed under relatively less 
crowded conditions. Therefore, the results supported their hypothesis that living 
under relatively crowded housing conditions in a prison produces both negative 
affect and a lower criterion of what constitutes overcrowding. 
In order to evaluate the impact of an unanticipated partial tripling of 
male dormitory rooms normally used for double occupancy, Baron et al, (1976) 
investigated resident's cognitive and affective reactions to their present living 
situation. Their definition of crowding is increasing number of people. They 
'<-
hypothesized that increases in social density lower feelings of choice and control 
and that, in turn, perceptions of volitional constraint produce feelings of 
crowding. It was found that residents of triples expressed greater feeling of 
crowding, perceived less control over room activities, and expressed more 
negative interpersonal attitudes. 
--1 
A few studie$ found more complicated effects in which stress depended on 
interactions of social density and other variables. For example, Marshall and 
Heslin (1975) examined the sexual composition as a moderator of the effects of 
density and group size on member's attraction toward a group and the relative 
influence of group size compared to density on group cohesiveness and member 
' 
feelings. They defined crowding as an excessive number of people in a class 
I 
room. They found relatively positive emotion in mixed-sex groups exposed to 
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high social density. The most striking results involved the sexual composition 
of the groups. Males and females liked the mixed sex groups if the groups were 
big or crowded. 
On the other hand, a few studies have reported no differences in c.rowding 
as a function of social density (D'Atri, 1975; Smith and Haythorn, 1972). For 
examp_le, in their study, Smith and Haythorn (1972), reported that during a 21 
day confinement two men groups showed more stress than three men groups. 
(2) Social Interference 
Several st·Jdies have examined social interference as a source of crowding. 
For example, Sundstrom ( 1975a) found that manipulation of "goal blocking" 
produced reports of discomfort, along with irritation that increased over time. 
He defined crowding as an arousal from intrusion and goal blocking in a high 
room density. He hypothesized that stress in high room density, or crowding, 
depends on interpersonal disturbances such as intrusion and goal blocking. High 
room density was expected to intensify individual reaction to these disturbances. 
The stress that followed goal blocking appeared more in high room density than 
low room density. 
McClelland (1974) showed that groups whose task requires interpersonal 
interaction report more interference than groups doing a non-interactive task; 
crowding was greater during the interactive task. Available evidence, some of it 
indirect, suggests that stress may follow from interference by members of a 
group. 
{3) Noise 
Noise may be • seen as an· aversive, arousal-producing stimulation, which 
j 
may produce stress, and may intensify the stress produced by other · aversive 
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conditions. The hypothesis presumes that arousal sensitizes people to their 
environments. However, research evidence generally has failed to support the 
idea that noise intensifies crowding. In an experiment by Freedman et al 
( 1975) people were placed in a situation of mock jury deliberations in a large or 
small room. Half were exposed to white noise, but this affected none of the 
dependent measures. If aversive conditions had been unpredictable and 
uncontrollable, crowding may have been more intense. 
2.3.2.3 Personal Characteristics 
Characteristics of an individual includes sex, internal and external locus of 
control, person's adaptation level and previous experience of a person. It is 
quite plausible that certain personal factors serve to protect an individual from 
the ill effects of crowding, while others tend to predispose him to the 
dissatisfactions and health hazards of crowding situations. 
(1) Sex 
Sex differences have been found in classroom studies. Most typically it 
has been noted that, compared to their noncrowded counterparts, crowded 
females like each other better, where as crowded males like each other less. 
(Stokols et al 1973, Worchel and Teddlie, 1976; Freedman et al, 1972; Marshall 
and Heslin, 1975). In their study Freedman et al (1972) investigated the effects 
of crowding on human aggressiveness by placing groups of subjects in small or 
large rooms for several · hours. While finding no differences due to high room 
size they ·did find an interaction. Males were more competitive in small rooms,, 
but females were less competitive in small rooms. When mixed sex groups were 
used, even this effect disappeared. Additionally,· they found that crowded males 
were more aggressive than uncrowded males. Crowded females however, were 
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less aggressive. 
Stokol et al (1973) investigated the differential effects of competition upon 
ratings of the physical environment by males and females. Here, he defined 
crowding as excessive stimulation by spatial, sflcial and personal factors. It was 
hypothesized that females interacting in an area of limited space would 
... 
experience less crowding and display fewer manifestation of stress than males in 
the same situation. The results suggest that males experience more stress in 
the small room than in the large room. Females, on the other hand, appear to 
be more comfortable in the small room than in the large. 
Marshall and Heslin (1975) found a complicated interaction of sex 
composition and group size. They examined the sexual composition as a 
moderator of the effects of density and group size on member's attraction 
towards a group. They defined crowding as number of people in a group. 
They hypothesized that the number of people in a group~ regardless of how 
crowded the group is, influences the member's feelings and their desire to 
remain with in the group. 
( 2) Lack of Control 
The dimension of internal- external locus of control represents a personality 
characteristic that may be quite relevant to the intensity of the individual's 
crowding experience. This dimension concerns the degree to which a person 
perceives the quality of his experiences as being under either personal or 
environmental control. In situations of crowding, it is plausible that internal 
individuals will be able to perform more efficiently than external individuals 
, 
with the constraints of spatial restrictions. 
Several studies have examined how persona! control leads to crowding in a 
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high density situation (Rodin et al, 19i8; Sherrod, 1974). For example, two 
studies (Rodin et al, 1978) examined whether manipulations of personal control 
influence the experience of crowding. Their definition of crowding was 
"restriction in one's sense of personal controlr.. They hypothesized that 
variations in density may be especially likely to influence feelings of less control 
and thus lead to the experience of crowding. The results suggest that lack of 
or less control mediates responses to density and is directly related to the 
experience of crowding. This finding fits with the idea that crowding is a kind 
of loss of control over social stimulation. 
In another study, Sherrod {1974) explicitly manipulated the control 
v aria~le in a 
"- - ' 
study of crowding. He defined crowding as "restriction of 
freedom". He hypothesized that high density can be a stressor that control 
helps to alleviate. He found that when people have the ability to control the 
environment, they may perceive it as less crowded. The belief in one's ability 
to control the environment has been clearly shown to have a variety of 
important psychological effects. 
(3) Level of Adaptation 
Glass and Singer (1973) define adaptation as "a cognitive process involving 
one or another mechanism designed to filter out awareness of certain aspects of 
an aversive event, or in some other way reappraise it as benign" (p. 181 ). 
Adaptation refers to a kind of habituation to aversive conditions and excludes 
alteration of the conditions. To study this, it is necessary . to examine an . 
individual's responses at different times. However, the findings have often been 
inconsistent, since the use of repeated measures has been uncommon in research 
on crowding. 
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In laboratory research based on brief exposures to high density, adaptation 
effects have appeared clearly in one study. Poe did a study which was based 
on brief exposures to high density and found that in groups of males, reports of 
comfort and liking showed an increase over time. However, most of the studies 
did not show any adaptation. Also, Aiello et al (1975) studied the physiological 
effects of short-term crowding, as measured by skin conductance. Defining 
crowding as a physiological arousal, they hypothesized that short-term crowding 
leads to stress-related arousal. During the subject's first • experience, al) 
adaptation to the situation did not occur in the small room, but seemed to 
occur in the large room. 
In the study previously noted, Sundstrom (1975a) found a decrease over 
time in crowding and discomfort in both high and low room density. One 
possibility is that there is adaptation over time to the effects of crowding. 
There is however, a more psychological explanation which is also credible. That 
is, as time goes by, people bring different coping strategies into play and these 
reduce anxiety associated with crowding. Only two studies used repeated 
measures to examine responses to prolonged high density; neither showed 
adaptation. For example, in the study previously noted, Smith and Haythorn 
( 1972) found that among sailors isolated for 21 days in groups of two or three 
in large or small quarters, anxiety increased· over time. Stress was highest 
during the last 11 days for large groups in small quarters. Anxiety increased 
over time in two-man groups during the same period. Evidence related to 
adaptation during brief exposures to high room density is limited, but it seems 
' 
to indicate that stress may increase overtime under some circumstances and 
what appears to be a adaptation could actually be successful coping. 
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( 4) Previous Experience 
Another approach to adaptation relates a person's current toleration for 
. . . 
high density to his or her previous living conditions. The adaptation level 
hypothesis holds that people with a history of interi.se or frequent social 
interaction are less likely to experience crowding at a given level of density than 
people with a history of relative isolation. Consistent with this idea, a field 
survey was conducted (Eoy ang, 197 4) that distinguished group size and effects 
associated with social stimulations. Defining crowding as excessive number of 
people in a group, he found that ratings of identical housing units in a trailer 
park were related to the number of people per unit, and to the size of the 
individual's family. People from large families rated their housing in more 
positive terms. 
Herrenkohl and Egolf (1974) reported that when individuals rated photos 
of various types of dwellings, perceptions of crowding were inversely related to 
familiarity with the types of dwelling. They tested the hypothesis that people 
find residential settings which are familiar more desirable than those which are 
unfamiliar. The study compared people's responses to different types of 
residential structures, focusing on the relationship between a respondent's 
familiarity with the type of structure in question and the desirability of living 
in that structure. The method was to have respondents view 76 slides and 
respond to them. 
In contrast with these studies, a field study by Paulus et al (1975) among 
prison inmates showed that the longer an inmate had been imprisoned, the 
lower was his threshold for crowding. Defining ,crowding as number of· inmates 
in a cell, they hypothesized that criterion of ov~rcrowding should decrease with 
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increases in the· length of exposure to crowded conditions. Subject's reactions to 
crowding were assessed by asking them to place miniature figures. The results 
are consistent with the adaptation level theory (Helson, 1964) which suggests 
that tolerance per crowding should increase with exposure to high levels of 
crowding for long periods of time. 
2.4 Conclusions 
Although previous empirical approaches provide some insights to the nature 
of crowding phenomena, . there appears to be a certain confusion reflected 
especially in research concerned with human crowding. These apparent 
inconsistencies of research results might be attributed to numerous factors such 
as methodological problems and difficulties and confusion that seem to • arise 
from inadequate definitions. Most of the studies on density with humans have 
failed to show consistent results. For example, based on his extensive review of 
previous studies on crowding, Freedman (1973) concluded that population 
density per se does not have any significant effects on mental illness, disease, 
riot, war or drug addiction in humans. The reason for the inconsistent results 
for the previous research may be attributed to conceptual and methodological 
problems. For instance, most of the previous researchers did not distinguish the 
terms "density" and "crowding" and attempted to find the relationship between 
density (physical space) and various pathologies. Only a few of them found any 
positive relationships, but these results also are not consistent. Furthermore it 
is difficult to unders.tand the relationships that have been reported using census 
tract data, since so m&ny variables ( e.g. cultural background, income, education, 
' 
etc) are associated with human· population (Schmid, 1955 and 1960; 
-
Wins borough, 1965; Galle et al, 197 4). Since observational research in 
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naturalistic settings typically cannot control which individuals occupy which 
settings and which variables are operating in a particular setting, it is difficult 
to establish causality (McGrew, 1970: Hutt and Vaizy, 1966; Ittelson et al, 
1970). 
Moreover, laboratory research typically involves situations in which only a 
few variables are considered as they operate for a brief period of time. As a 
result these data and concepts are distant from the question of what are the 
effects of long term ~rowding on human behavior. Although there are 
limitations in the recent research on crowding, these studies have been 
contradictory when compared to the early studies. Due to reexamination of the 
concepts of crowding and density (Stokols, 1972) they suggested that the 
adverse effects often associated with density may be mediated by the several 
factors such as group size (Hutt and Vaizy, 1966; Loo, 1976), noise (Glass and 
singer, 1972), judicious arrangement of space (Desor, 1972; Michelson, 1970 ), 
social interference (Sundstrom, 1972) etc. Based on the recent studies, it is 
concluded that high density alone, is not necessarily harmful to people. Many 
factors act in combination to produce ill effects or positive ones. 
Although some of the results are incomplete and inconsistent, progress in 
methodology and conceptualization of density and crowding is an important 
feature of recent research of crowding. Finally the consideration of the 
contributions, as well as the inadequacies,of these approaches provides the 
foundation for the development of the proposed model. 
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Chapter 3 
A PILOT STUDY 
The • main objective of the present study • IS to conceptualize and 
operationalize the terms density and crowding. It was hypothesized that density 
and subjective crowding are independent and, further, that subjective crowding 
may have effects on interpersonal relationships whereas density does,,,not. In 
"" 
order to test the above hypotheses, a pilot study was conducted. 
3.1 Methodology 
A pilot study was conducted in Fall 1984 for the purpose of collecting 
data on density, subjective crowding and interpersonal relationships. 
3.1.1 Participants 
Fifty five undergraduates, 21 males and 34 females from Lehigh University, 
participated in the study. Of the total subjects, 24% were freshman, 14% were 
sophomores, 24% were juniors and 38% were seniors. The subjects were residing 
in dormitories (18%), on and off campus apartments (53%), fraternity houses 
(16%), sorority houses (6%) and parents' homes (7%). 
volunteers who were not randomly selected. 
3.1.2 Measurement Procedures 
The subjects were 
The information for the study was gathered by a fixed choice questionnaire 
which was administered during two social psychology classroom sessions. The 
questionnaire was mainly designed to determine the extent to 'Yhich students 
feel crowded in their residences,· the ·degree. to which they are bothered by the 
physical, social and personal factors associated _with dormitory-type living, and 
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the nature of their interpersonal relationships. 
minutes in which to complete the questionnaires. 
The subjects were given 20 
The questionnaire was divided into six parts: crowding and density, 
physical environment, social environment~ personal characteristics, interpersonal 
relationships and demographical characteristics. The questions having to do 
with density were "how many rooms are there in your immediate dwelling area 
(excluding bathroom and kitchen?" and :,with how many people do you share 
your dwelling?." The questions having to do with subjective crowding are "do 
you have enough space in your dwelling?", "would you like to have more 
space?" and "do you feel crowded in your present dwelling and neighborhood 
setting?." 
The questionnaire contained several four point scale questions such as "do 
you feel crowded in your present dwelling?" (0== uncrowded, 1== little crowded, 
2== crowded and 3== very crowded), ~how often are you interrupted by your 
roommate(s)?" (0== never, 1== seldom. 2== sometimes and 3== always), "how 
noisy do you find your dwelling?" (0== very quiet, 1== quiet, 2== noisy and 3== 
very noisy) and "Is your dwelling messy?~ (0== never, 1== seldom, 2== sometimes 
and 3== always). 
3.1.3 Statistical Analysis 
Coding the responses to the questions was the first step in this analysis. 
The second step was to run frequencies for the variables, and the third step was 
to take the separate groups of questions from the questionnaire and to do a 
factor analysis of the responses . 
. 
The final ste·p was . to score the factors and correlate the factor score to 
find the relationship between factors. A Pearson correlation coefficient. was 
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calculated to analyse the relationships. 
3.2 Results 
3.2.1 Definition and Scoring of Dimensions (Data reduction) 
Five separate Factor analyses were run focused on five issues: 
(1) Density and Subjective Crowding (six items) 
(2) Interpersonal Relationships (seventeen items) 
(3) Physical Factors (nine items) 
(4) Social Factors (thirteen items) 
(5) Personal Characteristics (seven items) 
Two through five factors were rotated for each set of items. The factor 
analysis was a principal components analysis using the varimax rotation method. 
The Tables 3.1 to 3.5 present the factor loadings, means and standard 
deviations for each item with the item grouped under the factor on which it has 
the highest loading. Scores were derived by standardizing the item ratings and 
then summing the standardized ratings on each factor. 
described in brief below. 
(1) Density and Subjective Crowding 
The factors are 
The two factor orthogonal solution was identified as most meaningful for 
the six items related to this issue. The two factors are density and subjective 
crowding (see Table 3.1 ). 
The density factor had loadings which ranged from a high of .92 to a low 
of .60. Items with high loadings on this factor were "With how many people 
do you share your dwelling?" and "How many rooms are in your immediate 
dwelling area?". A high score indicates more inadequate space. The subjective 
crowding factor had loadings whi~h ranged °from- a high of .98 to a low of .39. 
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Table 3.1: Factor Definition - The Ratings of· 
Densitv and Subjective Crowding 
Variables Loading MN 
Density 
No. of people sharing 
the dwelling .91 2.76 
No. of • rooms 1n 
the dwelling .75 .53 
Subjective Crowding 
Feeling of crowding • 1n 
the dwelling .88 1.78 
Need more space .61 .66 
Enough space -.so .16 
Feeling of crowding • 1n 
the neighborhood ~ .35 1.56 
44 
SD 
1.23 
.so 
.79 
.48 
.37 
.76 
) 
Items with high loadings on this factor are "How much do you feel crowded in 
your present dwelling and neighborhood?", "Do you have enough space in your 
dwelling?" and "Would you like to have more space?". A high score indicates 
a high degree of feeling crowding. 
{2) Interpersonal Relationships 
The three factor~orthogonal solution was identified as most meaningful for 
the seventeen items related to this issue. The three factors are interpersonal 
support, liking people_ and liking to be alone (see Table 3.2). 
Items with high loadings on the interpersonal support factor were "My 
roommate(s) try to advise me", "My roommate(s) seek help from me" , "I 
never hesitate to help my roommate(s)", "My roommate(s) tries to help me", "I 
try to advise my roommate( s )" and "We always try to share problems ". A 
high score indicates a high degree of social support among the students. 
Items with high loadings on the factor concerned with liking people were 
"I prefer not to meet my roommate{s)", "I desire to change my roommate(s)" 
and "I intensely dislike my roommate( s )". A high score indicates the high level 
of liking roommate( s). 
Items with high loadings on the liking to be alone factor were "I like to 
work alone", "I find it difficult to get along with my roommate(s)", "I work 
better with others than alone", "I like to study with my roommate(s)" and 
"My roommate( s) is dominating me". A high score indicates a high degree of 
liking to be alone. 
( 3) Physical Factors 
, 
The three factor orthogonal solution was identified as most meaningful for ' 
the nine items related to this issue. The · th~ee factors are physical design, 
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Table 3.2: Factor Definition - The Ratings of 
Interpersonal Relationships 
Variables 
Interpersonal Suboort 
Roorrunate try· to advise me 
Roommate seek help from me 
Roommate never hesitates to 
help me 
Roommate try to help me 
Try to advise my roommate 
We always share problems 
Likina Peoole 
Spend time wi tl1 roommate 
Like not to meet roommate 
Desire to change roommate 
Like my roommate 
Dislike my roommate 
Likina to be Alone 
Like to work alone 
Get along with roommate 
Like to work together 
Like to study together 
Roonunate dominates me 
Like to avoid others 
·-
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Loading 
.81 
.79 
.78 
.67 
.66 
.62 
.73 
.69 
.68 
.66 
.56 
.75 
.68 
.62 
.52 
.47 
.36 
. --····'""to• , • ., ....... ,,.,_,,i-·------.-··· .,, 
\~ 
MN 
• 
2.17 
2.10 
2.37 
2.37 
2.40 
2.04 
2.52 
2.50 
2.42 
2.63 
2.79 
2.27 
.so 
1.56 
1.94 
.29 
2.16 
SD 
.65 
.76 
.56 
.63 
.53 
.71 
.54 
.67 
.87 
.56 
.so 
.52 
.75 
.77 
.87 
.57 
.74 
Table 3.3: Factor Definition - The Ratings of 
Phvsical Factors 
Variables 
Physical Design 
No. of floors in the 
building 
Floor you live 
Amount of daylight 
Complexity of the Environment 
No. of months live 
Living in an apartment 
Do you mind a messy room 
How messy is the dwelling 
Light and Heat 
Place living 
No. of windows 
dwelling 
·-
I 
in the 
( 
. !+_7 
Loading 
.83 
.79 
.46 
.75 
.56 
.46 
.42 
.77 
.49 
MN 
2.80 
3.16 
.69 
18.55 
.47 
.38 
1.69 
1.46 
7.42 
SD 
.80 
.79 
.47 
41.03 
.so 
.49 
.79 
•. so 
7.36 
-
) 
u 
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complexity of the physical surrounding and heat and light (see Table 3.3). 
The physical design factor had loadings which ranged from a high of .83 
to a low of .46. Items with high loadings are :How many floors are there in 
the building you live?", "On which floor is your room or apartment located?" 
and "Do you have enough daylight in your dwelling?". A high score indicates 
a greater possibility of living above ground level. 
The complexity of physical surrounding factor had loadings which ranged 
from a high of . 75 to a low of .39. Items with high loadings were "Is your 
dwelling messy?", "Do you mind living in a messy place?" and "How long have 
you been living at your present dwelling?." 
degree of complexity of the environment. 
A high score indicates a high 
The light and heat factor had loadings which ranged from a high of . 77 to 
a low of .49. Items with high loadings of this factor are "Where do you 
currently live?" and "How many windows are there in your dwelling?". A· high 
score indicates the degree of on campus living and the large amount of windows 
in a dwelling. 
( 4) Social Factors 
The four factor orthogonal solution was identified as most meaningful for 
the thirteen items related to this issue. The four factors are interference by 
roommate(s), interference py neighbors, adequate facilities and lack of privacy 
(see Table 3.4). 
The interference by roommate(s) factor had loadings which ranged from a 
high of .82 to a low of .49. Items with high loadings are "How often are you 
' 
interrupted by your roommate(s)?", "How often do you get annoyed when your 
' 
roommate(s) interfere with your daily activities?", "How often do you get upset 
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because your roommate(s) ·are noisy?" and "How noisy do you find your 
dwelling?". A high score indicates a high degree of interference by roommate{s) 
and a high degree of noise. 
The in t~rf erence by neighbors factor had loadings which ranged from a 
high of .95 to a low of .43. Items with high loadings of this factor were "How 
often are you interrupted by neighbors?", "How often do you get annoyed when 
your neighbors interfere with your daily activities?". A high score indicates a 
high level of interference by neighbors. 
The adequate facilities factor had loadings which ranged from a high of 
.67 to a low of .52. Items with high loadings on this factor were "Do you 
think that there is adequate closet space in your dwelling?", "Do you think that 
there is adequate storage space in your dwelling?" and "Do you think that 
there is adequate study area in your dwelling?". A high score indicates the 
lack of adequate facilities in the dwelling. 
The lack of privacy factor had loadings which ranged from a high of .62 
to a low of .56. The items with high loadings on this factor are "Do you need 
privacy?" and "With how many people do you share your bedroom?". A high 
score indicates the high degree of need of privacy and large number of people 
sharing the bedroom. 
( 5) Personal Characterist_~~s 
The two factor orthogonal solution was identified as most meaningful for 
the seven items related to this issue. The two factors are amount of control 
and amount of choice (see Table 3.5) . 
. 
Items with high loadings on the amount of control factor were "How much 
control do you have over events within your dwelling such as privacy to study, 
' 
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Table 3.4: Factor Definiti~n - The Ratings of 
Social Factors 
Variables 
Interference by Roommate(s) 
Interference by roommate 
Annoyed by interruption 
Annoyed by the noise 
Amount of privacy 
Amount of noise 
Interference by Neighbors 
Annoyed by neighbors 
Interruption by neighbors 
Noise of neighbors 
Adequate Facilities 
Adequate closet space 
Adequate storage space 
Adequate study area 
Lack of Privacy 
Need privacy 
No. of people sharing bed 
·-
. -.- '. -· ' 
·_s_o 
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Loading 
.82 
.81 
.66 
.58 
.49 
.95 
.69 
.43 
.67 
.63 
~s2 
.62 
.56 
. ' 
.-.,. ,,,. ···~, ... -~-·- .... 
MN 
1.44 
1.02 
1.00 
.14 
2.50 
1.09 
1.27 
1.20 
.54 
.47 
.33 
.93 
3.40 
•~·----··A' ,--·--··'- •'• ,,,,' 
SD 
.89 
.a7 
.86 
.36 
.69 
.91 
.99 
.93 
.so 
.so 
.47 
.26 
.94 
Table 3.5: Factor Definition - The Ratings of 
Personal Characteristics 
Variables 
Amount of Control 
Privacy to study 
Privacy to sleep 
Control over kitchen 
Control over decorating 
the room 
Control over closet space 
Amount of Choice 
Own choice of roommate 
Own choice of dwelling 
·-
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Loading 
.75 
.67 
.58 
.57 
.44 
.98 
.29 
. . ' 
_:~ ;' 
MN 
1.84 
2.88 
2.67 
2.13 
2.56 
.76 
1.20 
SD 
.81 
.65 
.55 
.92 
.69 
.43 
1.94 
. ' 
f 
I . 
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privacy to sleep, control over· noise, control over room decorating and control 
over closet space?". A high score indicates a high degree of control over these 
• issues. 
Items with high loadings on the amount of choice factor were "How did 
you choose your dwelling?" and "How did you choose your roommate( s) ?". A 
high score indicates the degree of choice in choosing the dwelling and the 
roommate(s). 
3.2.2 Descriptive Statistics 
Table 3.6 gives the means, standard deviations, maximum and minimum of 
the scores. The means should be all around zero because they are standardized. 
Some of the variables have greater variability than others ( range between 
minimum and maximum scores) such as interpersonal support, liking people, 
liking to be alone, complexity of environment, interference by roomrnate( s) and 
amount of control. 
3.2.3 Testing of Hypotheses 
The major intent of this .. study was to examine several hypotheses, by 
using Pearson correlation coefficient analysis which is the second major step in 
the data analysis. The hypotheses in brief are - (1) Density and subjective 
crowding are independent. (2) Since the crowding produces stress there is a 
tendency where feeling crowded to have negative reactions to the presence of 
other people where density does not. Table 3. 7 presents the Pearson correlation 
coefficients for the scores derived from the factors. The basic objective of this 
analysis was to assess degree of association bet~een independent and dependant 
variables. What follows are the results of the a:valy~is. 
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Table 3.6: Descriptive Statistics 
of the Factors 
Factors 
Subjective Crowding 
Density 
Interpersonal Support 
Liking People 
Liking to be Alone 
Physical Design-
Complexity of Env. 
Heat and Light 
Interference by roommate 
Interference by neighbor 
Adequate Facilities 
Lack of Privacy 
Amount of Control 
Amount of Choice ~ 
*MN 
.01 
-.00 
.02 
-.02 
.02 
.01 
.02 
-.01 
-.03 
.oo 
·• 01 
.01 
·• 00 
.02 
SD 
2.85 
1.78 
3.99 
4.32 
4 .10 
2.44 
3.08 
1.65 
3.72 
2.39 
2.30 
1.64 
3.97 
1.61 
*Results of summing standardized variables. 
" 
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Max. 
Score 
6~~0 
1.95 
6.08 
4.78 
9.39 
4.49 
11.09 
4.24 
8.73 
5.78 
3.41 
.91 
5.39 
1.12 
I 
S\;· ' , . 
• 
Min. 
Score 
-3.53 
-3.30 
-7.79 
-11.06 
-5.09 
-5.19 
-4.67 
-1.82 
-6.59 
-3.77 
-2.72 
-7.19 
-9.47 
-3.54 
/ 
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INTERCORRELATION OF FACTOR SCORES: THE RELATIONSHIPS 
AMONG SUBJECTIVE CROWDING, DENSITY, INTERPERSONAL 
RELATIONSHIPS, PHYSICAL AND SOCIAL FACTORS AND PERSONAL 
CHARACTERISTICS 
A B C D E F G H I J K L M N 
-
A. Subjective Crowding 
B •. Density 
-.19 
c. Alnount of Control 
-.43*** .09 
D. Alnount of Choice 
.08 
-.01 -.05 
. 
E. Interpersonal Supports 
-.16 
-.14 .14 
-.11 
F. Liking People 
-.14 
-.04 -.06 -.oo .41*** 
G. · Liking· to be Alone 
.20 
.06 
-.14 
-.14 -.38** -.41*** 
H. Interference by Roommate(s) 
.35** 
-.14 
-.65*** -.07 -.20 
-.19 .43*** 
I. Interference by Neighbors 
.40*** -.03 
-.30* .07 .21 .04 .10 .07 V1 
Facilities .f="- J. Adequate 
-.11 
.20 -.07 .02 .07 -.19 .18 .16 .13 
-K •. Lack of Privacy 
-.16 -.18 .37 
-.18 -.22 
-.35** .26* -.13 -.20 -.05 .. ;. L. Physical Design 
-.03 
-.12 -.18 -.22 
-.18 .05 .oo .16 -.06 
.34** .09 
··,! 
-
.·.s 
,, 
;j M. - Complexity of Environment 
.33** .26* 
-.42*** .OS -.03 
-.05 
.19 .25* .30* .19 -.28* 
.oo 
l. 
-
, l j 
N. Light and Heat 
-.14 
.09 .41*** .07 -.04 
-.25 .oo 
-.33*!.27* 
-.10 .31* 
"·t. 
.13.12 
., 
,,, 
'; 
'i ) 
... j 
'<. * p ~ .05 
** p < .01 
-*** p < .001 
• 
The Operator has 
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INTERCORRELATION OF FACTOR SCORES: THE RELATIONSHIPS 
AMONG SUBJECTIVE CROWDING, DENSITY, INTERPERSONAL 
RELATIONSHIPS, PHYSICAL AND SOCIAL FACTORS AND PERSONAL 
CHARACTERISTICS 
A B C D E F G H I J K L M N 
-- • 
-A. Subjective Crowding 
B. Density 
-.19 
c. Amount of Control -.43*** .09 
D. Amount of Choice .DB 
-.01 -.05 
E. Interpersonal Supports 
-.16 -.14 .14 -.11 
F. Liking People 
-.14 -.04 -.06 -.00 .41*** 
G. ·Liking to be Alone .20 .06 -.14 -.14 -.38** -.41*** 
H. Interference by Roonunate(s) .35** -.14 -.65*** -.07 -.20 -.19 .43*** 
I. Interference by Neighbors .40*** -.03 -.30* 
\JI 
.07 .21 .04 .10 .07 
~ J. Adequate Facilities -.11 .20 -.07 .02 .07 -.19 .18 .16 .13 
K •. Lack of Privacy -.16 -.18 .37 -.18 -.22 -.35** .26* -.13 -.20 -.05 
-
L. Physical Design -.03 
-.12 -.18 -.22 -.18 .05 .oo .16 -.06 .34** .09 
-
M. - Complexity of Environment .33** .26* -.42*** .05 -.03 -.05 .19 .25* .30* .19 
-.28* .oo 
-
N. Light and Heat 
-.14 .09 .41*** .07 -.04 -.25 .oo ** 
-.33 -.27* -.10 .31* .13.12 
* p c:::. • 05 
** - 01 p < • 
-*** p, < .001 
' 
·.I 
··' 
3.2.3.1 The Relationship be~ween Density and Subjective Crowding 
• 
The crucial point was to clarify the central hypothesis that density and 
subjective crowding are independent. Support for the independence of these two 
variables was provided by a non-significant correlation (r==-.19, n.s). There was 
however a negative relationship between the two variables. In other words, 
relationship goes in the opposite direction from what one would expect. That is 
less space that is available or the fewer the number of rooms the stronger the 
feeling of crowding. 
A possible explanation in the present study is that density has to do with 
number of persons sharing a room and number of rooms. In a dormitory 
setting, it is assumed when there are few people there are few number of rooms 
to share, and when there are more people there are more number of rooms to 
share. Therefore, people sharing fewer number of rooms may feel more crowded 
than people who get more rooms to share. It is further evident by the positive 
correlation between the variables, number of rooms and number of persons 
sharing the room (r== .56). Therefore~ one could assume that fewer the number 
of rooms or the less space that is available relates to the stronger feeling of 
crowding. However, it should be mentioned that this negative relationship 
between density and subjective crowding was not significant. The results 
supported the general hypothesis that densi°ty and subjective crowding are 
independent. 
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3.2.3.2 The Relationship of Density and Subjective Crowding with 
Interpersonal Relationships 
There were no significant relationships between subjective crow~ing and 
interpersonal relationships such as interpersonal support ( r== -.19, n.s), liking 
people ( r== -.14, n.s) and liking to be alone ( r== .20, n.s). In other words, 
subjective crowding was not significantly related to interpersonal relationships. 
This is not what one would expect. The results did not confirm the part of 
the general hypothesis that subjective crowding may affect the interpersonal 
relationships. f Also, the results contradict most of the recent research on 
crowding which found that subjective crowding relates to several consequences. 
The results however confirmed the rest of the general hypothesis that density 
does not affect interpersonal relationships. According to the results, no 
significant relationships were found between density and interpersonal support 
(r= .14, n.s), liking people (r= .04, n.s) and liking to be alone (r= .06, n.s). 
Thus, the results were consistent with the previous findings that density alone 
does not relate to any negative or positive effects. 
3.2.4 Examination of Other Issues 
The distinction between density and subjective crowding was tested. 
Although this distinction is helpful one must then ask: what causes people to 
experience crowding??". Considering this question the relationships between 
several physical, social and personal characteristics and subjective crowding were 
tested. Pearson correlation coefficient in table 3. 7 shows the relationships 
between these factors and subjective crowding. 
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3.2.4.1 The Relationships of Physical and Social Factors, and Personal 
Characteristics with Subjective Crowding 
The amount of control was the variable most consistently associated with 
subjective crowding. The relationship was negative and also statistically 
significant (r== -.43, p<.001). The relationship was such that the less the 
f 
amount of control, the higher the subjective crowding or feeling of crowding. 
Another significant finding was the interference by neighbors which also 
showed a ·strong positive relationship with subjective crowding (r== .40, p<.001). 
More interference by neighbors was related to higher subjective crowding. 
Interference by roommate(s) was found to be significantly and positively related 
to subjective crowding (r== .35, p<.01 ). This showed that higher interference by 
roommate{s) was related to a greater feeling of crowding. There is a significant 
and positive relationship between complexity of environment and subjective 
crowding (r== .33, p<.01). Higher the complexity of environme greater the 
feeling of crowding. According to the results, it showed that there were many 
factors related to subjective crowding. Also the results were consistent with the 
recent research findings that subjective crowding is determined by several factors 
other than density. 
3.2.5 Limitations 
There are several limitations to this study. For example, any survey has 
inherent limitations. Seldom is it possible · to ask enough questions in the 
questionnaire to cover all aspects of a given subject, or to obtain answers to all 
the questions. The use of a questionnaire can also cause biased or incorrect 
results depending onthe individual. ·A fixed choice questionnaire may force the 
subject to provide responses to the issues which he or she may not be clear 
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about. 
In this study the subjects were not selected randomly. There is a need 
for representative samples if generalizations are to be made beyond the group 
interviewed. This would affect the external validity of the research findings. 
This study was conducted using college students which is a specific group and 
findings cannot be generalized to the total population. Another disadvantage of 
this study is that the freshman ( 13) who participated in the study may have 
given misleading responses about their residences since they had only lived there 
for a short period. This may affect the results. 
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Chapter 4 
DISCUSSION 
The research was primarily concerned with the conceptualization and 
operationalization of the two terms density and crowding. It was predicted that 
density ( objective crowding) and subjective crowding ( experience of crowding) 
are two independent variables. This prediction was further qualified by the 
expectation that subjective crowding affects interpersonal relationships whereas 
density does not. Finally. an attempt was made to find how environmental and 
personal factors influence subjective crowding. 
4.1 The Relationship between Density and Subjective Crowding 
The results are interesting for several reasons. First, they provide further 
support for separating the concepts of crowding and density. The evidence for 
the independence was the non-significant relationship between these two terms 
( r==- .19, n .s). In other words, it showed that density is not a sufficient 
condition for the feeling of crowding. The subjects who had less space did not 
feel more crowded than the subjects \\i-ho had more space. The results were 
consistent with recent research on crowding which showed that a distinction was 
necessary between the terms density and crowding. 
According to the results it is assumed that people who had less space to 
live did not necessarily feel more crowded than people who had more space to 
live. The results suggest that physical density is not a necessary· condition for 
feeling of crowded. The sensation of being crowded, of experiencing crowding, is 
' 
related to, but distinct from the physical stat.e of having little space. For 
example, there are times where an individual d~es not feel crowded when there 
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is very little space. There are other times when a person does feel crowded 
even though there is a lot more space .. [Althou-gH there is an enormous amount 
of space per person, you may still experience a feeling which you would call 
being crowded.] evidence for the results Therefore, the . give further 
independence of the two terms, density and crowding. 
However, the relationship between density and subjective crowding was 
negative. This is in the opposite direction from what one would expect. 
According to the present study it may be that feeling crowded occurs when 
people share fewer rooms. Generally in dormitories the more people, the more 
rooms to share and the fewer the number of people the fewer rooms to share. 
The few people who share fewer numb·er of rooms may feel more crowded than 
more people who share a larger number of rooms. 
Recent studies on crowding have been concerned with overassignment to 
dormitory residence. Most commonly three residents were assigned to double 
occupancy rooms and two residents were assigned to single occupancy rooms. It 
was found that over assignment of residents created problems {Aiello, Epstein 
and Karlin, 1975 and Baron et al, 1976). The subjects who shared a single 
room felt more crowded than the subjects who shared double occupancy rooms. 
Finally, it was found that the sense of crowding occurs when there is a smaller 
number of rooms to share. 
The results are inconsistent with early studies on crowding (Galle et al, 
1972; Schmitt, 1963; Winsbourgh, 1965). The early researchers did not 
distinguish the two terms density and subjective crowding. However, the results 
' 
are consistent with the recent studies on crowding which found that density and 
' 
subjective crowding are independent. This _may count as methodological 
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progress in the studies on crowding. 
4.2 The Relationship between Subjective Crowding and 
Interpersonal Relationships 
The most surprising result was that there was no significant relationship 
between subjective crowding and interpersonal relationships such as interpersonal 
support (r== -.17, n.s), liking people {r= -.14, n.s) and liking to be alone (r==.20, 
n .s)]. Although it was predicted that subjective crowding may have an effect 
on interpersonal relationships, data did not support the prediction. There are 
several possible explanations for the results. ) 
I 
One posJble explanation is choice of selecting roommates. There is a far 
\ 
' ( 
' I greater opportunity for free choice of roommate( s) for the juniors and seniors. 
Therefore, they tend to select their friends or persons whom are known to them 
as roommate(s). As a result there is a chance of getting a roommate(s) who is 
compatible. There is tendency for roommates who are compatible and more 
similar in their needs to express greater satisfaction, liking and helping each 
other. A report of satisfaction with one~s roommate may be simply a report of 
lack of conflict. It shows that stress from living in a crowded room does not 
affect people in a friendly atmosphere. On the other hand, stress may affect 
one's relationships among strangers. This idea is consistent with Freedman's 
{1971 ), density intensification idea that crowding by itself has neither good 
effects nor bad effects on people but rather serves to intensify the individual's 
typical reactions to the situation. If a person ordinarily finds the circumstances 
pleasant, enjoys having. people around him, thinks of other people as friends, he 
' or she will have a positive reaction · under conditions of high density. On the 
. 
other hand, if ordinarily a person dislikes the other people, finds it unpleasant 
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having them around, feels aggressive toward them, he
 or she will have a 
negative reaction under conditions of high density. 
Most of the studies on residential crowding in dormito
ry settings have 
demonstrated a number of consequences including 
• 
experience of crowding, 
negative affect, withdrawal from social interactions and
 unwillingness to help 
others (Baron et al, 1976; Baum and Valins, 19777; Bickman et al, 19
73). For 
example, Baron et al. found that residents of triple ro
oms expressed greater 
feelings of crowding and expressed more negative inter
personal attitudes and 
more negativity towards their roommates. One reason f
or this may be lack of 
choice in selecting roommates. The participants were 
assigned to their rooms 
and living with stangers makes them more stressful a
nd it tends to create 
interpersonal problems. 
Another possible explanation is adaptation to the situatio
n. It is evident 
-
that under prolonged exposures to high density people
 show adaptation and 
stress decreases over time (Wohlwill et al, 1973 and Eoyang, 1974).
 On the 
other hand, it is relatively clear that prolonged exposure
 to high density leads 
to more frequent and intense crowding stress. Prolonged
 and repeated exposure 
and resulting stress should have greater consequences fo
r mood and behavior. 
However, tolerance for further stress may diminish th
e consequences. For 
example, college students generally experience ·crowding in
 their residences for a 
long period of time. The ref ore, apart from the singl
e-occasion exposure to 
crowding, repeated experience of crowding would ten
d to increase human 
adaptability to those situations. 
As a generalization, human beings have a. high adaptab
ility to crowding 
(Choi et al, 1976). According to him, the ways_ of adaptation are dive
rse. One 
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way to adapt is to leave the crowded place which most of the students in this 
study may have done. The students who felt crowded in their rooms may have 
spent less time in their rooms to diminish their stress. In other words the 
individuals would reduce the "crowdedness" feelings by leaving the place. 
Therefore, stress in a high density situation may not affect interpersonal 
relationships due to adaptive responses to the situation. People may diminish 
their stress by adaptation. In a situation like this, crowding stress may not 
lead to negative consequences. 
The results are contradicted by most of the recent research on crowding 
which did not show any adaptation (Aiello et al, 1975, Sundstrom, 1975a). The 
reason is that these studies have investigated the limited exposure to laboratory 
density. Unlike prolonged exposures to high density, if subjects are aware of 
the limited exposure to laboratory density, or if this length of exposure is too 
brief, adaptive behavior may not occur. Therefore, adaptation may be more 
likely to occur since escape from prolonged exposures to high density is less 
likely, especially when occurring in primary settings (Stokols, 1976) such as 
residential and work settings. 
The results did not support part of the second hypothesis that subjective 
crowding may affect interpersonal relationships. Choice and adaptation are two 
possible explanations which could affect the results. 
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4.3 The Relationship between Density and Interpersonal 
Relationships 
However, the results seemed to confirm the rest of the second hypothesis 
that density may not have an effect on interpersonal relationships. The subjects 
who live in crowded rooms did not show any negative feelings about their 
roommate( s), or dissatisfaction with their residences. This suggests that less 
availability of space or density does not relate to any consequences. According 
to the results, it is consistent with the recent studies on crowding which found 
that density does not relates to consequences such as ill health, poor task 
performance, crime, negative interpersonal relationships etc.; {Stokols, 1972; 
Sundstrom, 1975a; Altman, 1976; Desor, 1972). For example, Freedman, Heshka 
and Levy (1975) found better performance in high room density than in low 
room density. Saegert (197 4) also found better performance of a simple word 
association task in high than in low room density. Unlike early studies on 
crowding it seemd that density alone does not creat any positive or negative 
effects. 
Although the data thus verify the hypothesis that there would not be a 
relationship of density and interpersonal factors, it is hard to make a strong 
argument that density does not affect interpersonal relationships. This is the 
case, because the full hypothesis as a unit w·as a prediction that interpersonal 
relationships would be affected, but only by subjective crowding, not density. 
But there were no effects of either crowding or density on interpersonal 
measures. As a result, it cannot be unambiguously argued that density does 
not affect interpersonal relationships. It is, f9r example, possible that both 
subjective crowding and density have effects on interpersonal relationships, but 
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that the measures of interpersonal relationships used here were not sufficiently 
sensitive to show those effects. Only the combination of a varification of the 
first part of the hypothesis - that subjective crowding does affect interpersonal 
relationships combined with the varification of the second part - that density 
does not affect interpersonal relationships is, in fact, a strong confirmation of 
the hypothesis. Therefore, it is not positive that density does not affect 
interpersonal relationships. 
Finally, according to the results~ it seems that density has no inherent 
value one way or the other. It is neithr good nor bad by itself. People who 
experience high density are just as healthy, happy and productive as those who 
experience low density. 
4.4 The Relationships of Physical and Social Factors, and 
Personal Characteristics with Subjective Crowding 
An issue which was considered related to the second hypothesis is the 
factors which influence subjective crowding. The results showed several 
relationships between subjective crowding and physical and social factors and 
personal characteristics. Referring to the previous studies, both Freedman 
(1975) and Stokols (1972) have suggested, subjective crowding is determined by 
physical, social and personal variables . 
. ,• 
' ' ,{ 
There was a strong relationship between amount of control and subjective 
crowding (r== -.43, p<.0el). The -relationship was negative, so that the lower 
amount of control .relates to higher feelings of crowding. Subjects without 
control or less control felt that the room was more crowded than subjects with 
• 
control. It appeared that experience of crowding directly relates to having or 
' 
lacking control. In other words, rooms with smaller amounts of usable space 
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might well limit the amount of control that an individual has over his 
• 
environment. For example, 
• 1n a room with a fixed number of pieces of 
furniture, any feature which limits the amount of usable floor space should 
decrease the number of ways in which the furniture can be arranged. This 
should lead to a decreased sense of control over the environment. As a result 
subjective crowding may occur. However, if small space dosen't reduce control 
( or feeling of control), no effects of "crowding" are expected. 
According to Rodin (1978) control does appear to be a central feature to 
much of human behavior. She predicted that variations in density may be 
especially likely to influence feelings of control and this leads to the experience 
of crowding. Consistent with her idea the results show that apparent restriction 
and enhancement of personal control have greater impact in a primary setting 
where people perform relatively important behavior over an extended period of 
time. The results were also consistent with the idea of Ittelson and Rivlin 
(1970) who speculate that high density is aversive and alters behavior only if it 
leads to a feeling of loss of control. In other words, density is related to 
crowding when it reduces the individual's control over the environment. An 
environment may produce negative affects and may be evaluated as crowded 
when social and physical factors reduce the amount of control such as control 
over noise, closet space, study space etc. This finding fits with the idea that 
crowding represents a loss of control over social stimulation. Both Proshansky 
et al (1970) and Altman (1975) saw crowding as a loss of behavioral option, 
choice or ~ontrol. Therefore, loss of control is a main factor 'which influences 
the subjective crowding. 
Interference with ongoing activities or goal blocking may also accompany 
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' the space shortages of high room density which may influence feeling of ,._. 
crowding. Two types interference had been reported in this study. The 
correlation between interference by neighbors and subjective crowding is strong 
and statistically significant (r==.40, p<.001). It has a positive relationship which 
suggests that greater interference by neighbors is related to greater feelings of 
crowding. There is also a strong positive correlation between interference by 
roommate(s) and subjective crowding (r==.35s, P<.01). More interference by 
roommate( s) relates to more feelings of crowding. Interference by neighbors 
seems to be more highly significant than interference by roommate(s). The 
reason may be choice of roommate(s) again. When there is a choice to select 
the roommate(s), there is a tendency to choose a person whom you know or a 
friend. However, a neighbor can be a stranger and interference by a neighbor 
may be more annoying than the interference by roommate(s) whom you know. 
The results were consistent with what Desor (1972) has stated - "The 
restricted space supply in a densely populated room may lead to intrusions or 
unwanted social inputs which may lead to stress" (p. 79). For example, 
interference with ongoing activities, or goal blocking, may also ac_company the 
space shortages in a high room density. In other words, in a high density 
situation people may obstruct activities, compete for resources, produce \ 
distracting noises, inhibit conversations etc. This type of situation may cause 
stress. In his study, Sundstrom ( 197 5a) found that manipulation of "goal 
blocking" produced reports of discomfort along with irritation that increased 
over time. · Therefore, Sundstrom (1975a) suggested that crowding stress may 
follow from interference by members of a group.. Stokols (1976) suggested that 
goal blocking or behavioral interferences in· a pi:imary environment may involve 
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the limitations of important ·goals and activities. Hence, the impact of dense or 
related conditions is more critical, and the perception of crowding should be of 
a greater magnitude. 
Complexity of environment was one of the factors which influenced the 
subjective feeling of crowding (r=.33, p< .01 ). It showed that subjects who live 
in a disorderly setting may have felt more crowded than a subject who lives in 
an orderly setting. Generally a crowded room or having less space tends to be 
messier than a uncrowded room or having enough space. This disorderly setting 
of the physical environment may influence feeling of crowding. Therefore, 
people in a disorderly setting may feel more crowded than people in an orderly 
setting. The findings were consistent with Stokols' prediction (1971) that 
complicated or disorderly settings create demands on a person's capacity to 
assimilate information, and such settings are expected to produce greater stress 
than simple orderly ones. 
The results were relatively consistent with the recent research on crowding 
which found that subjective crowding is determined by several factors (physical, 
social and personal characteristics). In the present study, subjective crowding 
may have been influenced by factors such as interference by neighbors and 
roommate(s), amount of control and complexity of the environment . 
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Ch1apter 5 
CONCLUSIONS 
The present study is a small step towards a better understan
ding of the 
concepts density and subjective crowding. This study leads us to two major 
conclusions. First is the conclusion concerning the concep
ts of density and 
crowding that these two terms are independent. In other wo
rds, crowding and 
high density are not synonymous. The results provided furth
er support for 
separating these two concepts. An extension of the independe
nce is the lack of 
clear relationship between felt crowdedness and high room 
density. Rooms 
which had more usable space were perceived as larger, but 
not less crowded 
than the other rooms with less usable space. On the one h
and subjective 
crowding does not always coincide with a density situation. O
n the other hand, 
high density is only a physical condition which does not n
ecessarily lead to 
subjective crowding. Therefore, density and subjective crowding are considered 
to be conceptually independent in this study. 
The second major conclusion is that density and subjective crowding have 
different results since t~ey are distinct from each other. De
nsity alone is not 
viewed as a social evil. In other . ~ords, it does not affect 
any interpersonal 
relationships of people. This conclusion is consistent with the
 recent research on 
crowding which had concluded that density alone does not show
 any effects such 
as crime, ill health, task performance, aggressio·n etc. Becaus
e it does not leads 
to any pathology, it is, therefore, probably not stressful to 
people. Density 
could be stressful to .a person along with other several is
sues such as low 
income, heat, odor, interference etc~ However, as previousl
y discussed, the 
conclusion that density does not effect interpersonal relationsh
ips in a negative 
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way is not strongly verified. 
Since subjective crowding is a psychological stress or a negative feeling 
most of the recent researchers have concluded that there is a direct link 
between subjective crowding and many ill effects. However some of the 
researchers have found that subjective crowding does not always necessarily 
produce stress. According to these researchers, the feeling of crowding could be 
decreased due to several reasons. The results of the present study supported 
the above conclusion that subjective crowding does not always leads to stress, 
since subjective crowding could be decreased with time. Several explanations 
could be assumed such as adaptation to the situation, choice of selecting 
roommates etc., as a reason. It is assumed prolonged or repeated exposure to 
crowding conditions may tend to increase human adaptability to the situation. 
As a result stress may diminish with time. 
Also the choice of selecting roommates may tend to decrease the feeling of 
crowding. Living with friends in a crowded place is more comfortable than 
living with strangers. Further, it seems possible that students who had freely 
chosen to live under crowded conditions rather than having been forced to do so 
by the needs of the college might have treated the experience as a challenge 
and suffer no ill effects. Therefore, we conclude that subjective crowding does 
not always leads to stress or show any ill effects. 
It also concluded that subjective crowding is not simply a matter of 
number of people in a given space, and it too depends on several other issues. 
For the crowded person at least, the experience of "being crowded" depends also 
' 
to some degree on the people crowding him, ~he activity going on, and his 
previous experience involving number of people in similar situations. For 
- . 
/ 
t ,: 
example, control which appears to be a central feature to much of human 
behavior is strongly related to subjective crowding in this study. It shows 
people who have less control over the situation feel more crowded than people 
who have more control over the same situation. Therefore, it is concluded that 
there are several factors or issues (physical and social factors and personal 
characteristics) which influence subjective crowding. 
It should be noted, however, it is hard to draw any definitive or firm 
conclusions due to several limitations (which are previously mentioned) in this 
study. However, the implications may helpful for further research on crowding. 
, 
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APPENDIX A 
QUESTIONNAIRE FOR THE PILOT STUDY 
PAR!' I 
Please dieck the ape;opriate answers. 
PHYSICAL~ 
l. ~e do you currently live? 
Off Calil'JUS Q1 Citi•JS 
Dundtcey 
Fratemity Bo1se 
2. lDf lalg have yai been living at your pr~ dwelling? 
------
3 ~., -~- . . ~. te .,...~ 11.;1"11"f (excl'~.;_,.. • QJ'lf neny ro 11s are w~e m your llliilic:01 a ~~ area .IAIWol,"'=' 
bathrocm and kitchen) ? 
4. Is your living area: 
Coed by floor 
Coed by wing 
All one sex 
Both sexes 
s. ~ many floors are there in the bni ]ding you live in? 
. One 
Two 
'lbree 
Mare than three 
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6. en which floor is your rcxxn or apa r tnent located? 
----
Basement 
. . First Floor 
Seccnd Floor 
Thi.Id Floor 
Fourth Floor 
Fifth fleer or higher 
7. ~ you prefer to live on another floor? Yes No 
---- ---
-
8. If yes, ai which floor do you prefer to live? 
----
9. IX> you have enough space in your dwelling? ____ Yes ____ No 
10. ~ you like to have ncre space? Yes No 
ll. I)) you feel c:ra«led in your present dwelling and the neighborhood 
settmJ? 
Dwe]Jing Neighborhood 
___
_ Very~ 
~d 
----
Little Ciarded 
----
TJnaa«led 
12. Is your dwelling rressy? Always 
----
sane~ 
----Selem 
I 
Never 
13. I)) you mind living in a messy place? Yes No 
----
14. lbw trnlCh fumiture do you feel your dwell.iJ¥J has? 
15. 
16. 
17. 
• 
Too m,cn 
~ right 
Too little 
How many winda«s are there in your dwelling? 
----
]):) you have enough daylight in your dwelling? ____ Yes ___ No 
Generally, hCM cnnfortable is the teq:erature of your dwelling? 
Winter 
Too warm 
----
----
About right 
Too OJld 
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PAR!' II 
~~ 
18. With hcM many people do ycu share your dwelling? 
Nane 
One 
TWO 
'lhree 
?-tJLe than three 
19. With hcM many p::cple do you share your bedrcx:111? 
None 
Ole 
'!WO 
'lhree 
More than three 
20. HcW do you feel about sharing your dwelling with otherS? 
Very unwafortable 
Little ,mo 1ufa.c table 
o.iafortable 
Ver/ o.1ufortable 
21. HcW often are ycu intemJPted while dom;J saiethin9 by your rcrn1.ate(s) 
and neighbors? 
Poamate(s) 
Always 
SatetimeS 
Seldcm 
NeVer 
,) 22. HcW often do you get annoyed when your rcawiate(s) and neighborS interfere 
with your dally activities? 
Bcatmate ( s) .; Neigbhrn:S 
. 82 
Al.ways 
Saretines 
Seldan 
. NeVer 
23. Do you have privacy in your dwelling? Yes No 
----- -----
. 
24. Do you need privacy? Yes 
-----
No 
-----I 
25. Ib you think there are adequate ·faci.Jities in your dwelling? 
C1oset.s 
Storage 
Furniture 
Bathman 
'l'elipmlture 
Control 
s~ Area 
Kitchen 
Yes No 
-
26. How noisy do you filxl yo.ir dwelling? 
Very noisy 
Noisy 
Qui.et 
Vert quiet 
27. HCM often do you get upset because your rcxmnate (s) and neighbors are 
noisy? 
Ramnate(s) 
Always 
Seloan 
Never 
28. HcM did you chcose your dwelling and rCXJ111ate(s)? 
• 
OtJell ing a:xmna~ (s) 
Assigned 
Parent's choice 
Friend's choice 
(Mn choice 
29. Did you lcD:,w your m,,iate (s) before you began living with them? 
All of them 
Sate of them · 
None 
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30. Oleck the a>lumn whidl indicates hew nuch cxmtxo1·· (choice) you have 
over events within your dwelling: 
Privacy to stu:ly 
Privacy to sleep 
caitrol over noise 
cait:rol aver .rcau 
decoratmJ 
Always 
Ccnttol over invitiDJ 
People in to the dwe-;tl: 
---
Cct1trol over closet 
or storage 
o:ntrol over kitchen 
or CXXlking 
Seldan 
\ 
31. ~ did you live mst of the tine \ihile you were gxa,dng up? 
32. Did you ever live in: 
High rise apat trrent 
IDil rise are, t:Irent 
'I.Win or rcw hare 
Mcbile .J hare 
33. How many times have you ncved? 
Iarge city 
Small city 
TOtal No. of Years Lived 
34. Have you ever lived in a aa«ie.d neighborhood? Yes ____ No 
35. If yes, hew many years did you live in that neighbado:xi? ----
36. \t4ben you were#ycung, were you often exposed to new situaticm? 
Yes 
tb 
37. 'iherl you are in a rew situa.tjcn do :you adapt to it easily? 
Yes 
No 
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38. D:> you like your current~ nme ?DI than when yai first 1tllVed in? 
Yes 
No 
PARr N 
39. Indicate hew you feel about the statexents beJcw using the fol.lcwing 
codes: 
l = Always 
2 = Saretilres 
I like to stlXly with rrrJ rmauate (s) • 
---- I like to eat nea]s with my rcx:nnate(s). 
----
I like my %tXIIUBte (s) • 
---- I like to sp::nd time with my 1:oar1nate (s) • 
----
---- I always agree with my rcxmnate(s). 
----
I am quite 0101atible with '!fr/ rco11nate (s). 
---- I like to oonfide in my roattnate (s) • 
---- I intensely dislike mJ xca11na.te(s). 
---- I would prefer not to meet trrt roawate (s) very often. 
I think domitories are not conducive to making friends. 
----
---- I think mJ . roarmate.(s) is daninating ne. 
---- I find it difficult to get alor¥J with IrrJ nxmnat:e (s) • 
---- I desjre to change mt te<:1uoate(s). 
---- I think I work better with others; than al.ale. 
I like to ~k alone. 
----
---- I like to avoid others when I am stmying. 
---- '!be in11e:li ate friend(s) £ran whan I seek help is my rwnnate (s). 
----My .ttXJcmate(s) try to help ne when I am in tra.Jble. 
----My nncmate (s) seek hlep £ran Ire when they are in trOJble. 
____ My n:ac11ate(s) try to advise ne when I am in trOJble. 
---- I never hesitate to go out of rrrJ way to help my roaxmate (s) • 
---- I try to advise my rcx:xrnate (s) when they· are in trouble. . 
' 
----Ne always txy to share ·our pni)lsns • 
. ..,, 
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PARI' V 
40. How do you define your general uood when you are in your dwelling? 
(C1eck up to three) 
er. uafortable 
Irritable 
Talkative 
Nervous 
Ac+--.ive 
Happy 
Tense 
Withdrawn 
41. Hew would you rate yo.Jr &Elling as a place to live? 
Excellent 
Good 
Average 
Belew average 
Pear 
42. vbll.d you advise others like yourself to live in your dwelling? 
Yes 
No 
43. · How would you define the word crowded? 
------------
. PAR!' VI 
DEM:X;RAPHIC CHAP.ACrERISI'ICS 
44. Sex: Male 
Female 
----
45. Educaticnal Status: Freshman ~~~ Junior 
---- ----~t4~~t;;: ___ _ 
Senior Graduate 
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46. How many people are in your family? 
----
Mfi OI'HER CD+1ENrS": 
----------------
------
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